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Photograph 1 j 
Gypsy Moth Egg masses for processing 
with corresponding data sheets. 












ol te 
; ? dqeapatont + +1 

pitsseue3q Wi eeseen oes ion an 
aseets udab pith oqeeuiS ar 
7 i 


= 7 a a. 
aS ie 
ae 














7 _) ae a4 : 
an se rene - a? 7 ) 
7 = Sie - : 
[Vv oo. ‘ 
Aye 


es 
eae? 7 


on 


_ INTRODUCTION 


In 1971 a plan was. developed to evaluate the effective- 
ness of the 1971 suppression: projects against the gypsy 
moth in New Jersey, New York and Pennsylvania. A supple- 
ment to the work plan, October 1971, described the proce- 
dures for collecting and processing gypsy moth egg masses. 
This report describes the equipment and methods for "de- 
hairing", counting, and sorting the eggs referred to on 
pages 3 and 4 of. the work plan supplement. 


ae 


OBJECTIVES 
ito LOenemovegches major portionwofr "hair" that 
surrounds the eggs ina gypsy moth egg mass. 
Pee LO count fhe mnunnee of eggs in individual egg 
masses by a rapid method. 
Boe LOgsortLathe eqgs into three major categories: 
a. viable eggs . | 
parasitized eggs 
c. aborted eggs 
METHODS AND MATERIALS 


"De-hairing" and sorting apparatus and use of 
our de-hairing machinery was patterend after 


Pete Minor's device used in New Jersey. It 


consisted of a vacuum cleaner and a home-made 
attachment as shown in photograph 2. The vacuum 
cleaner was.a Sears* model 11621891 canister type 
with flexible hose. (Figure 1A) The attachment 
consisted of two ordinary "tin" cans, made up in 
the following manner: 


ae A 1% hole was made through the center of 
the bottom of can "A", A 1" diameter 
brass tube 2" long was soldered against 
the hole in the can to make a funnel-like 


* Use of a brand name does not imply endorsement of a product. 
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Figure 1. Apparatus for "de-hairing" gypsy moth egg 
é masses. (A) Vacuum cleaner with tin can 
attachment. (B) Detail of tin can attach- 
ment. (¢c) Cap for egg chamber of tin can 
attachment. 
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arrangement. It was necessary to coat the 
entire bottom of the can with solder to 
insure stability. “Ihe outer. coating. was 
removed from places on the can where solder 
was applied. 


A baffle plate was cut to the diameter of 
can "A'' then fastened with silicone cement 
inside the can %"' from, and parallel to 

the bottom of the can. The plate contained 
300 evenly distributed holes, each 1/16" in 
diameter. This baffle plate provided better 
distribution of air currents within the can. 


Can "B" had top and bottom removed and the 


bottom replaced with a 24 mesh screen affixed 


with silicone cement. The top lid of can "B" 
was protected against wear and tear by three 
turns of! bare number 12 wire covered with four 
turns of electrical tape wrapped around the 
outside. 


The bottom opening of Can "B" was soldered and 
taped to the top opening of can "A" to form 
a cylinder as shown in Figure 1B. 


The brass tube on the bottom of can "A" was 
slipped over the attachment end of the vacuum 
cleaner hose and held in place with a hose 
clamp. The clamp was wrapped with electrical 
tape to make a smooth grip. It was necessary 
to cut and flare the brass tube for a-good fit 
over the vacuum hose. 


The bottom of a plastic petri dish was inverted 
and epoxy-glued to the inside of the petri dish 
EOD seeliise plastic Lid was placed over the top 
Ctiecans BYSto prevent escape of gypsy moth eggs 
as they bounced around in can "B" during "de- 
haining"™.. Air was admitted through two 1/3" 
Hevesedritledsechrough the plastic tid: <A 4"! 
piece of \%" plastic tubing was glued into one 
hole at a 30° angle in order to direct air 
flows around the edge of the can. Each hole 
WocmpUcmieatmenesecage Of the 1id= (Figure 1C, 
Photograph 3) 
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Photograph 2 
Dehairing and sorting machine made from vacuum 


cleaner. 
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Photograph 3 
Top and bottom view 
and dehairing eggs. 
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Photograph 4 
Sorting and dehairing gypsy moth eggs by tapping 
the tin can device on the side of an aluminum kettle. 
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The "de-hairing" apparatus was operated in the 
following manner: 


ae The egg cluster was placed in Can "B", and 
the plastic lid was put on. 


b. The vacuum cleaner was turned on with its 
adjustable suction control valve.on.the 
hose in the 4% closed position. 


c. TIhelplasesc Tid ,was.rotated .3, to,4 times 
while the eggs bounced about in Can "B" and 
the hairs were sucked through the screen 
into the vacuum cleaner. 7 


d. When the operator saw that the hair was 
cleared away, he opened the suction control 
valve, inverted Can "B" in a four-quart 
aluminum kettle, removed the plastic lid, 
then tapped Can "B" against. the inside of 
the kettle to collect the viable eggs. 


e. The operator next inverted Can "B" in another 
four-quart kettle, turned off the vacuum 
cleaner, then tapped Can "B'" against the inside 
of the kettle to collect parasitised and ADE 
ted eggs- (Photograph 4) 


It required about 30 seconds to de-hair and 
sort the eggs anto thestwo, groups of aviable 
and others plus bark flakes. The counting 
device described next was used to separate 
eggs from trash. 


2. Egg Counting Equipment and Use 


A pipette graduated in hundreds of milliliters was 
used to count eggs volumetrically. A sample of 720 
viable, de-haired eggs was put into the Kimble dis- 
posable pipette. The 720 egg count was then divided 
by the volume in milliliters to arrive at a mean 
number of eggs per 0.01 ml. Values for other 
volumes were calculated by cumulation of the mean, 
and arranged in a number to volume ratio chart. 
Appendix A shows egg counts for various volumes 

of viable eggs and Appendix B shows counts for 
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other eggs. The reliability of the charts 
was tested during the first week of use by 
random selection of 26 samples. Chart values 
and actual counts were subjected to a paired 
 Cestemmirercewas mo significant difference 
at the 95% level. Calculations are shown in 
Appendix C. . 


The egg counter consisted of a pipette, a 
siphon valve, a plastic tube, and a vacuum 
pump arranged as in Figure 2. The pump was 
a model 500 58 AF 71i3sfitted with a four 
foot length of %-inch poly propylene tubing. 
(Photograph 5) The siphon valve (S.P. TRU 
Flate) was attached to the free end of the 
tube for easy control of vacuum. The pipette 
was fitted at the base with a %-inch length 
of plastic tubing to insure an air-tight 
joint with the siphon valve. A piece of 24 
guage copper screening was coiled and placed 
in the pipette at the zero mark to prevent 
loss of. eggs into the vacuum pump. 


The counting of eggs immediately followed 

the de-hairing and sorting procedures. The 
pipette, with vacuum pump on, was moved about 
in the kettles described above in order to 
pick up all eggs while avoiding bark flakes. 
(Photograph 6) 


When. all eggs in a kettle were picked up by 
the pipette, the volume was read and the 
number of eggs determined from the appro- 
priate chart. (Appendix A and B) (Photograph 
7) The number was recorded on the data sheet. 
(Appendix D) Plastic 10 dram vials were used 
to receive the eggs from the pipette by putting 
the tip er, the pipette into the vial, releas-— 
ing the vacuum, and tapping the pipette against 
the vial. 


BaemeoepaLation.Oft ParasiGised,) Hatched sand sAborted 
Eggs 


Following the sorting of eggs into two major 
GeOupssoOreviable and oUthers. at was found that 
some viable eggs were being held by the vacuum 
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| WIRE MESH STOP PIPETTE 


Figure 2. Gypsy moth egg counter (A) vacuum pump (B) siphon 
valve (C) pipette with plastic collar and wire 
mesh egg stop. ; 
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Photograph 5 
Vacuum pump used to count 
out bark scraps. 
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Photograph 6 
Forestry aid using pipette to 
moth eggs while avoiding bark 


pick up and count gypsy 
flakes. 
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Photograph 7 
Forestry aid counting eggs using the 
number to volume ratio charts. 
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cleaner attachment so that they were placed 

in the vial with aborted and parasitised 

eggs- While this did not interfere with the 
job at hand, it could mean loss of some viable 
eggs in later work. A Chi Square Test was 
applied on 90 samples to test for a signifi- 
cant loss of viable eggs to the "other" classi- 
fication. There was no significant difference 
at the 95% level as shown in Appendix E. 


It was necessary to examine the "other" under 
a 150 power binocular microscope for separation 


.into groups of hatched, parasitised and aborted 


eqgssssenotograpns 6, 9, 10, 11 and 12 shows 
typical examples of the three categories. A 
parasitised egg sometimes contained a cadaver 

of Ooencyctus kuwanai,but the cause of mortality 
and: generation involved was not determined. In 
all but two cases, the O. kuwanai were adults. 
Rarely were two dead adult O. kuwanai found ina 
Single gypsy moth egg. Of the aborted eggs, 80% 
contained mummified caterpillars, 10% were 
occupied by fungus mycelium, and 10% by undeve- 
loped yolk. In one case, all eggs within the 
egg mass were undeveloped; and in another case, 
there were no eggs in the egg mass. 


CONCLUSIONS 


ALTERS sing the described apparatus on 2,500 gypsy moth 
egg masses, we conclude that: 


fle 


The use of a vacuum cleaner and home-made screen 
device provided a rapid, thorough, and accurate 
method.for "“de-hairing" and sorting of gypsy 
moth eggs into groups of viable and "other" eggs. 


The vacuum pump=pipette apparatus provided a 
rapid, accurate method of counting gypsy moth 
eggs. It also simplified. the handling of eggs 
as well as providing a way to further separate 
eggs from debris. 


Some humidity is necessary in the processing room 
because static electricity may accumulate on the 
surface of the eggs causing problems that interfere 
with the transferring and counting of the eggs. 
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The ocular inspection method was slow and tedious; but 
it was found to be an accurate way of separating non- 


viable eggs on the basis of parasitism, hatch, and non- 
Viability. 





Photograph 8 
Gypsy Moth Eggs After Hatch 
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Photograph 9 


Gypsy Moth Eggs Following Ooencyrtus kuwanai 
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Photograph 10 
Gypsy Moth Eggs Containing Dead Ooencyrtus 


kuwanai 
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Photograph 11 
Aborted Gypsy Moth Eggs 
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Photograph 12 
Viable Gypsy Moth Eggs 
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Photograph 13 


Forestry aid separating gypsy moth eggs with the aid 
of a binocular microscope. 
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Photograph 14 


Left to right, Forestry Aids, Gary Hare, John Magoon, 
and Bruce Anderson processing gypsy moth eggs using 
apparatus described in this report. 
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APPENDIX A 


Gypsy Moth Eggs 


Number to Volume Ratio 


in-1/10 ML. Tubes 


VIABLE. EGGS 


No. Eggs 
-in Tube. 


1.9 
15.4 
23541 
30.8 
38.5 
46.2 
53.9 
61.6 
69.3 
7720 
84.7 
92.4 

LOCA 

107.8 

115.45 

12352) 

130.9 

138.6 

146.3 

15430 

AGT 

169.4 

AF 

184.8 
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46 
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No. Eggs 
in Tube 


207.9 
215.6 
PEA ne 
2a1,0 
23507 
246.4 
STA 
261.8 
269.5 
Pa Nie 
284.9 
292.6 
400.3 
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646.5 
354.2 
361.9 
369.6 
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APPENDIX B 


Gypsy Moth Eggs 
’ Number to Volume Ratio 
in 1/10 ML.. Tubes 
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APPENDIX C 


Paired t test for significant difference between 
hand counted and volumetrically counted gypsy moth 
eggs 
re 
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APPENDIX D 


GYPSY MOTH EGG MASS DATA 


Plot Number: Egg Mass Number: _ 
State a: Collection Dates) 
County : | 

Township : 

Sprayed ism ibe Unsprayed: 

Block. size: Small. ~=Medium_—S._ Large 


Isolated Adjacent 


Egg Mass size: Length mm. width mm. Produce mm 


Selected for Weight and. Diameter: Yes No. 


Number of Eggs: Total 
Whole 


Viable: Parasitized 


Blank: 


Parasite Emergence: In Days 1.- 2 ) 4 oS 6 i 


Parasites: Ooencyrtus Kuwanai Number 


Other 
Parasites Number 





Other 
Parasites Number 


—_—ss eee 
SS 
Weight: meg. (W.O. hair) includes all eggs in the mass) 


Diameter: Number in Sieve 10 Sieve12 SA every so Sieve 20 
(includes viable and blank eggs 
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APPENDIX E 


CHL 2 TEST FOR SIGNIFICANT DIFFERENCE BETWEEN 
VACUUM SORTED AND HAND SORTED GYPSY MOTH EGGS 
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GYPSY MOTH EGG MASS HATCH POTENTIAL METHODOLOGY 
BY | 


GEORGE SAUFLEY 





INTRODUCTION 


Monitoring gypsy moth levels is typically done through pheromone trapping, 
burlap banding and/or egg mass counts. These techniques give the land managers 
a means to predict future populations and damage. They also can be used to 
help monitor general gypsy moth trends over a region or to estimate the 


occurrence of significant damage within individual stands. 


By examining individual egg masses, predictions of population size and damage 
can be refined. However, this paper discusses ways of characterizing 
individual eggs of a gypsy moth egg mass. The methodology has been modified to 
be used along with estimates of egg masses per acre to assess potential egg 
hatch and parasitism in areas where high populations or changes in populations 


are expected. 
Construction and operation of the dehairing-sorting apparatus was previously 


published in 1972. A description on the upgrades and changes in the equipment 


is available. 


OBJECTIVES 
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1. To separate and sort eggs so that the health of the egg mass can be 


examined and egg mass condition evaluated as to its potential to hatch. 


2. To distinguish eggs that will hatch from parasitized sterile or diseased 


eggs. 


3. To use these estimates to assess egg mass health within geographic 


boundaries. 


4, To incorporate these estimates into biological evaluations and control 


strategies. 


MATERIALS AND METHODS 


A binocular and compound microscope with a source of back lighting is needed to 
inspect the egg masses. An environmental chamber may be needed for quality 
control over the egg inspection process. Internal egg inspection for 
abnormalities, using back lighting, can be used to further categories egg 


viability. 


To determine how many eggs can Baten pie y hatch, examine the whole egg 
category. These whole eggs are examined under a binocular dissecting 
microscope usually at 6-12 power with an 8-10 X eye piece to get a wider field 
and examine more eggs. A 15 watt light bulb focused under the eggs will show a 
shadow of a caterpillar embryo. A group of 30-50 eggs is examined under a low 


power scope to get a ratio of eggs. An egg mass consists of caterpillar 
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embryos and eggs that have a potential for hatching (such as larval parasites, 
unfertilized and diseased eggs). This ratio is used to determine the potential 
hatch of the egg mass. Use as many fields as necessary to get a reasonable 


estimate of the condition of the egg mass. 


A shadow of an embryo in the egg makes a statement about the egg's health. 
However, it is difficult to see into an egg without dissecting it. One 
solution is to place known healthy eggs one layer thick on a slide and with a 
dropper place diluted black ink between the eggs. This technique allows the 
examiner to see the eggs, cluster, contents and eventually get used to looking 
at egg clusters without ink. (Figure 1) If the egg mass cannot be easily 
separated into (2) distinct categories of eggs, then suspect the egg cluster's 
health. Both whole and hollow eggs may need examining to determine the cause. 
These egg masses are usually not healthy and have high levels of parasitisn, 
winter kill or disease, but expect a small percentage of the eggs to hatch. If 
the population has been high, parasitism is increasing, the egg masses are 
small and cannot be separated into distinct categories by the dehairing 
equipment. Then a population collapse is likely because of parasitism and a 
depleted food supply. If the division between the whole and hollow is 
pronounced and the hollow eggs represent 1-10% of egg masses that are large and 
uniformly scattered throughout a preferred host stand; and if the whole 
category within the egg cluster indicates that 80% or more the egg cluster has 
the potential to hatch, then the population is likely to build. This condition 


may be supported by increased pheromone trap catch in the area. 


Processed and unprocessed egg masses were reared in an environmental chamber to 


get an estimate of over wintering mortality and the results varied from 
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location to location and with! populations. Comparisons of processed and 
unprocessed egg mass classes according to size were also made to see if the 
occular method was a reliable indication of egg health. Eggs used in the 
eyparison were hatched in an environmental chamber. When observations were 
averaged, there was no difference between those that were expected to hatch and 


those eggs that actually hatched. 


When the sorting and inspection was complete, the remainder of whole eggs were 
placed in petri dishes, labeled, and placed in a styrofoam box along with damp 
paper toweling sprayed with 1% sodium benzoate solution and stored in a walk-in 
cooler for 3 months around 3hC; Next the eggs were removed and reared in an 
environmental chamber at 80° F 70% RH at 14, 10 photo period. Gypsy moth 

eggs have been reared under a number of parameters. If the average temperature 
and RH approximately early summer weather the eggs will hatch. The remaining 
eggs from the inspection process are a better indicator of hatch because 


prolonged exposure to intense light will damage the eggs. 


Both whole and hollow eggs may be examined under a 150 power compound binocular 
microscope for hatch potential. Hatched and emerged parasitized eggs as well 
as completely dry eggs are separated out with the hollow eggs. Parasites that 
have not emerged or eggs containing most of their original weight that are 
diseased may drop as whole eggs. These are examined when the whole eggs are 
scoped. The dark brown known caterpillars in the eggs are gypsy moth larvae. 
If a lot of white or light brown larvae show up in the egg cluster, they should 


be reared for parasites. (Figure 2) 
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Potential egg mass hatch is determined by the following steps: 


a) Dehair, sort and volumetrically count whole and hollow eggs. Whole + 
hollow may be scoped if necessary, to determine the ratio of healthy 


eggs per mass. 
b) Total eggs per mass = whole + hollow eggs. 


1) From whole eggs examine 50 or so eggs that comfortably fit into 


microscope field. Examine 1 or 2 fields. 


c) # est viable eggs in scope fields = total eggs in scope fields minus 


eggs examined that will not hatch. (Formula can be other way around.) 


d) Ratio of eggs that will hatch = est viable eggs in scope fields/total 


eggs examined in scope fields. 


e) # est eggs hatch per mass = total whole eggs times percent of eggs 


that will hatch. 


f) % of eggs that will hatch per mass = # est eggs hatch per mass/total 


eggs per mass x 100. 


g) Percentages on egg mass hatch and observations on egg health are used 


to recalculate estimates from egg mass cruses in the field. 
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If a computer or programmable calculator is used, only the measurements and 
scope estimates are entered into the machine and the computer prints out the 
results while another egg mass is being processed or scoped. The computer and 


printer need not be expensive because the program is short. 


RESULTS 


Dehairing, sorting and estimating the proportions of eggs in a gypsy moth mass 
that have the potential to hatch in a geographical area is an indication of the 
health of egg masses for that area. The number of percent of eggs that will 
hatch in an egg mass can be incorporated into on-going biological evaluations 
to improve the chances of predicting the outcome of a gypsy moth population. A 
more accurate prediction scheme gives the land manager owners a wider choice of 
alternatives when controlling the insect or protecting his resources (and a 
more reliable prediction system) provides a greater chance for a better 


benefits cost ratio with gypsy moth control. 
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Figure 1--Exanples of gypsy moth embryos in eggs. 
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Parasite Embryos O. Nuanai Emergence Hole Gypsy Motn 
Lighter in color/wnite Emergence Hole 


(In most cases parasite is difficult to see in egg because of hairs, 
beg structures) 


al Ocancyrtus kawanai 
a2 Anastatus bifasciatus 


Figure 2--a) Containing parasites 
b) 0. Kuanai Emergence hole 
c) Gypsy Moth Emergence ilole 
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INSTRUCTIONS FOR BUILDING 
GYPSY MOTH DEHAIRING-SORTING APPARATUS 





ASSEMBLING A DEHAIRING-SORTING APPARATUS 


a. 


The dehairing-sorting apparatus consisted of a vacuum cleaner, dehairing 
chambers, gate valve, swivel joint, stand and collecting pot. The 
dehairing head consists of copper pipe, made up in the following manner: 


A 6 3/4 inch copper pipe, 3 inches in diameter, is cut into 2 pieces, 
3 3/4 and 3 inches long. At one end of the shortest piece a 3 inch to 
1 1/2 inch copper or brass reducer is attached. Inside the pipe, one 
inch from the reducer, a baffle plate with 1/8 inch evenly distributed 
holes is attached. At the other end of the 3 inch pipe, a 24-30 mesh 
screen is attached and then fastened to the 3 3/4 inch pipe. All 
joints can be soldered with plumber's solder. Half way up the 3 inch 
pipe section a 1/2 inch hole is drilled to form a clean out port. The 
hole is taped shut when processing eggs. Four 1/4 inch evenly 
distributed square notches are cut in the open end of the 3 3/4 inch 
pipe. A 11/2 inch x 1 1/2 inch nipple is soldered to the reducer for 
attaching to vacuum cleaner and rack. A petri dish is placed on the 
notched end of the dehairing chamber when the equipment is used. 
(Figure 1) 
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Figure 1--Dehairing chamber 
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2. A swivel joint can be made and attached to the 1 1/2 inch pipe by soldering 
two trees together at right angles, making a swivel for the copper to swing 
on. This is an optional attachment but is recommended for ease of 
operation. (Figure 2) 





Figure 2--Example of gate valve and swivel joint made from copper trees. 
All joints are soldered with plumber's solder. 
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3. The swivel joint gate valve and dehairing chamber are fastened together to 
make one unit, dehairing assemblage. (Figure 3) 
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Figure 3--Egg mass dehairer assembled for use on rack. 
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4, The dehairing assemblage is mounted vert 
ically approximately 9-10" above 
table top so that a collection pot can be placed under it. (Figure 4) : 
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| Figure 4--Egg dehairing machine mounted on a pipe rack. 
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, The egg counter consists of a pipette, siphon valve, plastic tube, and 
vacuum pump. (Figure 5) The pump, a pressure vacuum type made by Gast 
Manufacturing Company, is fitted with four feet of 1/4 inch rubber vacuum 
tubing. The siphon valve (S.P. TRU Flate, made by Parker Automotive 

- Industries, is attached to the free end of the tube for easy control of 

vacuum suction. (Figure 5b) The pipette is fitted at the base with a 1/2 
inch length of rubber tubing to insure an air-tight joint with the siphon 
valve. A piece of 24 gauge copper screening is coiled and placed in the 


pipette at the zero mark to prevent loss of eggs into the vacuum pump. 
(Figure 5) 
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| Figure 5--Gypsy moth egg counter (A) vacuum pump; (B) siphon valve; (C) pipette 
with plastic collar and wire mesh egg stop. 
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INTRODUCTION 


In 1971 a method was developed by the author for cleaning, counting and sorting 
the eggs in gypsy moth egg masses. During sorting, the proportion of eggs 
expected to hatch is determined. The purpose of this paper is to update the 


original description of the method and to explain how to use the resulting data 
DSSPSS 
to aaeaess defoliation. 


OBJECTIVES 
1. To separate and sort eggs so that the health of the egg mass can be 
examined and egg mass condition evaluated as to its potential to hatch. 
2. To distinguish eggs that will hatch from parasitized sterile or diseased 


eggs. 


3. To use these estimates to assess egg mass health within geographic 


boundaries. 


4, To incorporate these estimates into biological evaluations and control 


strategies. 


METHODS AND MATERIALS 
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1. The "dehairing" and sorting apparatus consisted of a vacuum cleaner and a 


home-made attachment shown in Figures 1, 2 and 3. The dehairing machinery 


was redesigned from Pete Minor's dehairing device used in New Jersey. The 


attachment consisted of copper pipe, made up in the following manner. 


a) 


An 8 inch copper pipe, (3") diameter is cut into 2 pieces, each one 4" 
inches long. At one end of the 3 inch copper pipe a 3" to Ae ly es 
copper or brass reducer is attached to the 4" x 3" pipe. Inside the 
pipe, one inch from the reducer end, is attached a baffle plate with 
130-140 evenly distributed 1/8" holes. At the other end of the 3" 
pipe, a 24-30 mesh screen is attached and the bottom 4" section of 
pipe is fastened to the top half via a union. All joints can be 
soldered with plumber's solder. Half way up the 4" pipe section a 
1/2" hole is drilled to form a clean out port. The hole is taped shut 
when processing eggs. Four 1/4" evenly distributed square notches are 
cut in the bottom (end of 4" pipe). A 1 1/2" x 1 1/2" nipple is 
soldered to the 3 1/2" x 1 1/2" reducer for attaching to vacuum 
cleaner and rack. .A petri dish is placed on the notched end of the 


dehairing head when the equipment is used (see Figure 1). 
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Figure #1--Dehairing head 
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To allow the dehairing unit to be tipped up, a hinge can be made from 


1 1/2" pipe by soldering 2 tees and a nipple together at right angles 


(see Figure 2). 


The hinge, gate, valve, and "dehairer" are fastened together to make one 


unit (see Figure 3). 


The egg dehairer is mounted vertically approximately 9-10" above a table 


top so that a cooking pot can be placed under it (see Figure 4). 


The dehairing head is operated in the following manner: 


a) 


b) 


c) 


Turn vacuum cleaner on and place petri dish containing egg cluster on 
the open end of the dehairing head. The vacuum holds the dish in 
place while the eggs are being cleaned. Place a cooking pot under the 


dehairer to prevent egg loss in case the equipment stops. 


The plastic lid is rotated 3-4 times while the eggs are bounced about 
in the copper can and the hairs are sucked through the screen into the 
vacuum cleaner. The can is tipped up horizontally to see if the hairs 


are sucked through the screen into the vacuum cleaner. 


When the hairs are cleaned away the gate valve is closed to the point 
where the whole eggs drop into the 4 quart cooking pot. The copper 


can is tapped against the rack to collect all the whole eggs. 
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Figure #2--Example of gate valve and hinge made from copper tees 
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#3--Egg mass dehairer and plumbing assembled for use on rack. 
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Figure #4--Egg dehairing machine mounted on a pipe rack. 
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d) A second 4 quart cooking pot is placed under the "dehairer" and the 
vacuum is turned off. The dehairer is tapped against the rack to 
collect the hollow eggs. 


It requires about 30 seconds to a minute and a half to dehair and sort 
the eggs into whole and hollow eggs. The counting device described 
next separates the eggs from some of the bark left on the egg masses. 
At least 70% humidity is recommended to keep the eggs from bouncing 


around or failing to drop into the cooking pot. 


| 2. The egg counter consists of a pipette, a siphon valve, a plastic tube, and 
: a vacuum pump (see Figure 5). The pump, a pressure vacuum type made by 
Gast Manufacturing company, is fitted with a four foot length of 1/4 inch 
rubber vacuum tubing. The siphon valve (S.P. TRU Flate), made by Parker 
Automotive Industries, is attached to the free end of the tube for easy 
control of vacuum. The pipette is fitted at the base with a 1/2 inch 
length of rubber tubing to insure an air-tight joint with the siphon 
valve. A piece of 24 gauge copper screening is coiled and placed in the 
pipette at the zero mark to prevent loss of eggs into the vacuum pump (see 


Figure 6). 


Egg counting immediately follows dehairing and sorting. The pipette, with 
vacuum pump on, is moved about in the cooking pot to pick up all eggs while 


avoiding bark flakes. 
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When all eggs in a cooking pot were picked up by the pipette, the volume 
was read and the number of eggs determined from the appropriate chart 
(Appendix A & B). It is easier to tap the pipette against a 250m beaker 
causing glass to "ring" and release the eggs. If a computer or 
programmable calculator is used, only the measurements and scope estimates 
are entered into the machine and the computer prints out the results while 
another egg mass is being processed or scoped. The computer and printer 


need not be expensive because the program is short. 


Separation of parasitized, hatched and aborted eggs. When sorting the eggs 
into (2) major groups, whole and hollow, we found that a few eggs may be 
sorted into either the whole or hollow category. The vacuum gate valve can 
be adjusted so that the ambiguous eggs can be put into either the whole or 
hollow category. In 1972, a Chi square was applied to test for a 
significant loss of whole eggs into the other category at the 95% level. 

If one wants an estimate for parasitized eggs containing Ooencyctus 
kKuwanai, mummified caterpillars, bacteria or fungus infected, or dried up 
eggs, then you can examine the hollow eggs under a binocular microscope for 


percentages in each category. 


To determine how many eggs can potentially hatch, examine the whole egg 
category. These whole eggs are examined under a binocular dissecting 
microscope usually at 6-12 power with an 8-10 X eye piece to get a wider 
field and examine more eggs. A 15 watt light bulb focused under the eggs 
will show a shadow of a caterpillar embryo. A group of 30-50 eggs is 


examined under a low power scope to get a ratio of eggs. that have 
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‘caterpillar embryos and eggs that have no potential for hatching( such as 
larval parasites, unfertilized and diseased eggs.) This ratio is used to 


determine the potential hatch of the egg mass. Use as many fields as 





necessary to get a reasonable estimate of the condition of the egg mass 
| (see Figure 7). 

The eggs are candled for abnormalities in the same manner farmers used to 
candle poultry eggs. A silhouette of an embryo in the egg makes a statement 
about the egg's health. However, it is difficult to see into an egs without 
dissecting it. One solution is to place known healthy eggs one layer thick on 
-a slide and with a dropper place some diluted black ink between the eggs. This 


technique allows the examiner to see the egg's contents and eventually get 





vsed to looking at egg clusters without ink. If the egg mass cannot be easily 

separated into (2) distinct categories of eggs, then suspect the egg cluster's 
health. Both whole and hollow eggs may need examining to determine the cause. 

These egg masses are usually not healthy and have high levels of parasitism, 
winter kill or disease, but expect a small percentage of the eggs to hatch. If 
the population has peen high, parasitism is high, and the egg masses are small, 
along with the phenomenon of non-discrete separation of healthy and unhealthy 
eggs. Then a population collapse is likely because of a depleted food supply. 
If the division between the whole and hollow is pronounced and the hollow eggs 
represent 1-10% of egg masses that are large and uniformly scattered throughout 
a preferred host stand; and is the whole category within the egg cluster 
indicates that 80% or more the egg cluster has the potential to hatch, then the 


population is likely to build. This condition may be supported by increased 


pheromone trap catch in the area. 
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Examples of gypsy moth embryos in eggs 


Figure 7 - 
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Processed and unprocessed egg masses were reared in an environmental chamber to 


get an estimate of over wintering mortality and the results vary from location 
‘to location and within populations. Comparisons of processed and unprocessed 


egg masses classed according to size were made to see if the occular method was 


a reliable indication of egg health. Eggs used in the comparison were hatched 


in an environmental chamber. When observations were averaged, there was no 
_ difference between those that we expected to hatch and those eggs that actually 
| hatched. 


The remainder of whole eggs were placed in petri dishes, labeled, and placed in 


a styrofoam box along with damp paper toweling sprayed with 1% sodium benzoate 


0 
' solution and stored in a. walk-in cooler for 3 months around 34. Next the 


eggs were removed and reared in an environmental chamber at 80° F 70% RH at 
14, 10 photo period. If the average temperature and RH approximate early 
summer weather the eggs will hatch. The eggs remaining from the inspection 


process are a better indicator of hatch, because prolonged exposure to intense 


light will damage the eggs. 


Both whole and hollow eggs may be examined under a 150 power compound binocular 
microscope for hatch potential. Hatched and emerged parasitized eggs as well 
as completely dry eggs are separated out with the hollow eggs. Eggs with 
parasites that have not emerged or eggs containing most of their original 
weight that are diseased may drop as whole eggs. These are examined when the 
whole eggs are scoped. The dark brown caterpillars in the eggs are healthy 
gypsy moth larvae. If a lot of white or light brown larvae show up in the egg 


cluster, they should be reared for parasites (see Figure Ge 
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Parasite Embryos O. Kuwanai Emergence Hole Gypsy Moth 
Lighter in color/white Emergence Hole 


(in most cases parasite is difficult to see in egg because of hairs, egg structures 


al - Ooancyrtus kwvanai 
a2 - astatus bifasciatus 


Figure 8 - a) Containing parasites 
b) O. Kuwanai emergence hole 
c) Gypsy moth emergence hole 
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ie 
SUMMARY 


Field counting of egg clusters alone only provides estimates of egg clusters 
per given area with no indication as to the expected hatch of that cluster. 
Rearing egg masses will also indicate the expected hatch of that egg cluster. 


However, rearing egg masses through diapause takes time that could be used to 


prepare for control. 


Dehairing, sorting and estimating the proportions of eggs in a gypsy moth mass 
that have the potential to hatch ina geographical area is an indication of the 
health of egg masses for that area at the time that the survey is being 
conducted. A person can process 45-90 + egg masses per day using the equipment 


and data analysis described. 


The number or percent of eggs that will hatch in an egg mass can be 
incorporated into on-going biological evaluations to improve the chances of 
predicting the outcome of gypsy moth populations. A more accurate prediction 
scheme gives the land manager a wider choice of alternatives, and a more 
reliable prediction system provides a greater chance for a better benefit to 


cost ratio with gypsy moth control. 
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4, Calculating egg mass viability or health: 


a) 


b) 


c) 


d) 


e) 


f) 


Dehair, sort and volumetrically count whole and hollow eggs. Whole + 


hollow may be scoped if necessary. 
Total eggs per mass = whole + hollow eggs. 


(1) From whole eggs examine 50 or so eggs that comfortably fit into 


microscope field. Examine 1 or 2 fields. 


# est viable eggs in scope fields = total eggs in scope fields minus 


eggs examined that will not hatch. (Formula can be other way around) 


Ratio of eggs that will hatch = est viable eggs in scope fields/total 


eggs examined in scope fields. 


# est eggs hatch per mass = total whole eggs times percent of eggs 


that will hatch. 


4 of eggs that will hatch per mass = # est eggs hatch per mass/total 


eggs per mass X 100. 





Saufley, George C. 1972. 


REFERENCES 


Gypsy moth eggs, a method for cleaning, counting and 


sorting: Office Report, USA Forest Service, NA-S&PF. p. 21. 





Commercial names. A statement disclaiming any endorsement is 
required when a commercial firm or trade name is mentioned. The 
form of the statement is shown in the Appendix, page 33. It may 
be given in a footnote at the first mention of a commercial 
name, and need not be repeated for other such names. Ine 
longer manuscript, it may be printed on the inside front cover. 
[FSH 1609.11 Sec. 5.3] 


Computer program disclaimer. Any publication that announces the 
availability of a Government-owned computer program should con- 
tain this statement: 


The computer program described in this publication is avail- 
able on request with the understanding that the U.S. Depart- 
ment of Agriculture cannot assure its accuracy, complete- 
ness, reliability, or suitability for any other purpose 
than that reported. The recipient may not assert any pro- 
prietary rights thereto nor represent it to anyone as other 
than a Government-produced computer program. For cost 
information write (name and address of issuing Station or 
Office). [FSM 6621.52] 
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